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DETAILED ACTION 

Applicant's election with traverse of Group I, claims 1-19 in the reply filed 
on 7/13/2009 is acknowledged. The traversal is on the ground(s) that Groups I, 
II, III, and IV share the same technical features. This is not found persuasive 
because the restriction filed on 6/1 1/2009 states A Posteriori lack of unity such 
that the shared common technical feature of a nanowire is already known in the 
art as shown in the reference Journal of Physics and Chemistry B 2001 , 105, 
6838-6845 Torimoto et al. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-3 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated 
by US 4,518,456 (Bjorkholm). 

Regarding Claim 1; Bjorkholm discloses a method of fabricating a set of 
semiconducting nanowires having a desired wire diameter, the method 
comprising the steps of: 
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Providing a set of pre-fabricated semiconducting nanowires (66), at least 
one pre-fabricated semiconducting nanowire having a wire diameter larger than 
the desired wire diameter, and 

Reducing the wire diameter of the at least one pre-fabricated nanowire 
(66) by etching, the etching being induced by electromagnetic radiation (52) 
which is absorbed by the at least one pre-fabricated nanowire (66), a minimum 
wavelength of the electromagnetic radiation being chosen such that the 
absorption of the at least one pre-fabricated nanowire (66) being significantly 
reduced when the at least one pre-fabricated nanowire reaches the desired wire 
diameter (Fig. 1 ) (Col. 2 line 58 - Col. 3, line 7). 

Regarding Claim 2; Bjorkholm discloses a radiation source (52) is used 
which emits the electromagnetic radiation (52) inducing the etching and 
electromagnetic radiation (52) having a wavelength shorter than the minimum 
wavelength (Col. 3, lines 5-8), and 

The electromagnetic radiation (52) emitted by the radiation source (52) is 
spectrally filtered (56) for substantially reducing electromagnetic radiation having 
a wavelength shorter than the minimum wavelength (Col. 3, lines 6-7). 

Regarding Claim 3; Bjorkholm discloses that prior to the step of reducing 
the wire diameter substantially all the pre-fabricated semiconducting nanowires 
have a diameter larger than or equal to the desired wire diameter (abstract). 
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Regarding Claim 8; Bjorkholm discloses that the etching can result in a 
diameter of zero (holes 130, Fig. 6). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 4-7, and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 4,518,456 (Bjorkholm) in view of "Different behavior of 
photoluminescence anisotropy in porous silicon layers made by polarized-light- 
assisted electrochemical etching" (Hideki). 

Regarding Claim 4; Bjorkholm does not disclose that the light inducing the 
etch treatment is linearly polarized along an axis. 

However, Hideki does disclose the use of linearly polarized light in an etch 
treatment (abstract). Hideki teaches the advantages of using polarized light 
during etching is that the direction of the anisotropy is easily changed by 
changing the direction of the polarization of the light (Col. 1, par. 3). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to used 
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polarized light to induce the etching as taught by Hideki in the method of 
Bjorkholm so that the direction of the anisotropy is easily changed. 

Regarding Claim 5; Bjorkholm does not disclose that the light inducing the 
etch treatment has a first component being linearly polarized along a first axis 
and a second component being linearly polarized along a second axis forming an 
angle larger than zero with the first axis. 

However, Hideki does disclose the use of polarized light along two 
different axis with an angle larger than zero between them (first paragraph, I 
parallel and I perpendicular). Hideki teaches the advantages of using polarized 
light during etching is that the direction of the anisotropy is easily changed by 
changing the direction of the polarization of the light (Col. 1, par. 3). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to used 
polarized light to induce the etching as taught by Hideki in the method of 
Bjorkholm so that the direction of the anisotropy is easily changed. 

Regarding Claim 6; Bjorkholm does not disclose that the first component 
has a first spectrum with a first minimum wavelength and the second component 
has a second spectrum with a second minimum wavelength different from the 
first minimum wavelength. 

However, Hideki discloses the use of different angles of polarization and 
the use of different energy bands (wavelengths). Hideki teaches that different 
intensities have different etch rates (Fig. 2). It would have been obvious to one of 
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ordinary skill in the art at the time of the invention to used polarized light to 
induce the etching as taught by Hideki in the method of Bjorkholm so that the 
proper etch rate can be chosen. 

Regarding Claim 7; Bjorkholm does not disclose that the first component 
has a first intensity and the second component has a second intensity different 
from the fist intensity. 

However, Hideki does disclose the use of different components with 
different intensities to assist the etching. Hideki teaches that different intensities 
have different etch rates (Fig. 2). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to used polarized light to induce the 
etching as taught by Hideki in the method of Bjorkholm so that the proper etch 
rate can be chosen. 

Regarding Claim 9; Bjorkholm discloses that the desired diameter can be 
zero, but does not disclose that the light that induces the etching is linearly 
polarized. 

However, Hideki does disclose the use of linearly polarized light in an etch 
treatment. Hideki teaches the advantages of using polarized light during etching 
is that the direction of the anisotropy is easily changed by changing the direction 
of the polarization of the light (Col. 1 , par. 3). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to used polarized light to 
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induce the etching as taught by Hideki in the method of Bjorkholm so that the 
direction of the anisotropy is easily changed. 



Claims 10-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 4,518,456 (Bjorkholm) in view of "Fabrication of Metal Nanowires Using 
Microcontact Printing" (Geissler et al.) 

Regarding Claim 10; Bjorkholm does not disclose that the pre-fabricated 
semiconducting Nanowires are supported by a substrate. 

However, Geissler et al. does disclose the use of a substrate to support 
the nanowires in a lithographic technique to form nanowires (Introduction). 
Geissler et al. teaches that such a technique allows for simultaneous transfer of 
large-scale patterns with dimensions ranging from several millimeters down to 
less than 100nm with good accuracy on a 4 in. wafer level, in addition to being 
time and cost efficient (Introduction, end of first paragraph). It would have been 
obvious to one of ordinary skill in that art at the time of the invention to use the 
teachings of Geissler et al. combined with Bjorkholm as a way to form nanowires 
that has good accuracy and is time and cost efficient. 

Regarding Claim 1 1 ; Bjorkholm does not disclose that the substrate 
comprises an electrical conductor, the pre-fabricated semiconducting nanowires 
being electrically conductively connected to the electrical conductor. 
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However, Geissler et al. does disclose that the substrate comprises an 
electrical conductor, the pre-fabricated semiconducting nanowires being 
electrically conductively connected to the electrical conductor. In the abstract 
Geissler et al. disclose the use of a metal substrate which is an electrical 
conductor, the nanowires are grown out of the metal substrate and it would be 
obvious to one of ordinary skill in the art that such nanowires would be 
electrically conductively connected to the electrical conductor. Geissler et al. 
teaches that such a technique allows for simultaneous transfer of large-scale 
patterns with dimensions ranging from several millimeters down to less than 
100nm with good accuracy on a 4 in. wafer level, in addition to being time and 
cost efficient (Introduction, end of first paragraph). It would have been obvious to 
one of ordinary skill in that art at the time of the invention to use the teachings of 
Geissler et al. combined with Bjorkholm as a way to form nanowires that has 
good accuracy and is time and cost efficient. 

Regarding Claim 12; Bjorkholm does not disclose that the substrate has a 
surface constituted by a part supported in the pre-fabricated semiconducting 
nanowires and another part being free from the part, at least the other pat being 
etch resistant. 

However, Geissler et al. does disclose that the substrate has a surface 
constituted by a part supported in the pre-fabricated semiconducting nanowires 
and another part being free from the part, at least the other pat being etch 
resistant (Fig. 1A). Geissler et al. teaches that such a technique allows for 
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simultaneous transfer of large-scale patterns with dimensions ranging from 
several millimeters down to less than 100nm with good accuracy on a 4 in. wafer 
level, in addition to being time and cost efficient (Introduction, end of first 
paragraph). It would have been obvious to one of ordinary skill in that art at the 
time of the invention to use the teachings of Geissler et al. combined with 
Bjorkholm as a way to form nanowires that has good accuracy and is time and 
cost efficient. 

Regarding Claim 13; Bjorkholm does not disclose that the substrate 
comprises a first layer which is not etch resistant, and a second layer which is 
etch resistant, the second layer constituting the other part of the surface. 

However, Geissler et al. does disclose that the substrate comprises a first 
layer which is not etch resistant, and a second layer which is etch resistant, the 
second layer constituting the other part of the surface (Fig. 1A). Geissler et al. 
teaches that such a technique allows for simultaneous transfer of large-scale 
patterns with dimensions ranging from several millimeters down to less than 
100nm with good accuracy on a 4 in. wafer level, in addition to being time and 
cost efficient (Introduction, end of first paragraph). It would have been obvious to 
one of ordinary skill in that art at the time of the invention to use the teachings of 
Geissler et al. combined with Bjorkholm as a way to form nanowires that has 
good accuracy and is time and cost efficient. 
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Regarding Claim 14; Bjorkholm does not disclose that the second layer is 
connected to the first layer by a chemical bond. 

However, Geissler et al. does disclose that the second layer is connected 
to the first layer by a chemical bond. In the second paragraph of the introduction 
Geissler et al. discloses several means of creating a second layer on the 
substrate to protect the metal substrate against a wet etching technique. Geissler 
et al. teach that such means can change the properties of the substrate and 
would suggest that a chemical bond is formed thereon. Geissler et al. teaches 
that such a chemical bond can change the characteristics of the substrate and 
better assist in the wet etching or the adhesion properties of the substrate. It 
would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Geissler et al. with the method of Bjorkholm to 
better modify the characteristics of the substrate for the purpose of etching. 

Regarding Claim 15; Bjorkholm does not disclose that the second layer is 
composed of on or more materials selected from alkyltriethoxysiloxane and 
alkyltrimethoxysiloxane. 

However, Geissler et al. does disclose that use of alkyltriethoxysiloxane 
and alkyltrimethoxysiloxane in the second layer of the substrate (Print & Plate 
Approach, page 6305 second paragraph). Geissler et al. teaches that such a 
technique allows for simultaneous transfer of large-scale patterns with 
dimensions ranging from several millimeters down to less than 100nm with good 
accuracy on a 4 in. wafer level, in addition to being time and cost efficient 
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(Introduction, end of first paragraph). It would have been obvious to one of 
ordinary skill in that art at the time of the invention to use the teachings of 
Geissler et al. combined with Bjorkholm as a way to form nanowires that has 
good accuracy and is time and cost efficient. 



Regarding Claim 16; Bjorkholm discloses providing pre-fabricated 
semiconducting nanowires, however Bjorkholm does not disclose the following 
sub-steps of providing a substrate, a surface of the substrate being etchable, and 
growing semiconducting nanowires on the surface of the substrate, the grown 
semiconducting nanowires being the pre-fabricated semiconducting nanowires, 
and after the step of providing the pre-fabricated semiconducting nanowires and 
prior to the step of reducing the wire diameter of the at least one pre-fabricated 
semiconducting nanowire by etching the exposed surface of the substrate is 
covered by an etch resistant layer. 

Geissler et al. does disclose the following sub-steps not shown by 
Bjorkholm: providing a substrate, a surface of the substrate being etchable, and 
growing semiconducting nanowires on the surface of the substrate, the grown 
semiconducting nanowires being the pre-fabricated semiconducting nanowires, 
and after the step of providing the pre-fabricated semiconducting nanowires and 
prior to the step of reducing the wire diameter of the at least one pre-fabricated 
semiconducting nanowire by etching the exposed surface of the substrate is 
covered by an etch resistant layer. Geissler et al. teaches that such a technique 
allows for simultaneous transfer of large-scale patterns with dimensions ranging 
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from several millimeters down to less than 100nm with good accuracy on a 4 in. 
wafer level, in addition to being time and cost efficient (Introduction, end of first 
paragraph). It would have been obvious to one of ordinary skill in that art at the 
time of the invention to use the teachings of Geissler et al. combined with 
Bjorkholm as a way to form nanowires that has good accuracy and is time and 
cost efficient. 

Regarding Claim 17; Bjorkholm discloses that the semiconducting 
nanowires are irradiated by light for inducing the etch treatment. Bjorkholm does 
not disclose that pre-fabricated semiconducting nanowires are distributed over 
the surface and that the pre-fabricated semiconducting nanowires in a second 
part of the surface being prevented from etching. 

However, Geissler et al. does disclose that the pre-fabricated 
semiconducting nanowires are distributed over the surface (Fig. 1 A) and pre- 
fabricated semiconducting nanowires in a second part of the surface being 
prevented from etching (Introduction). Geissler et al. teaches that such a 
technique allows for simultaneous transfer of large-scale patterns with 
dimensions ranging from several millimeters down to less than 100nm with good 
accuracy on a 4 in. wafer level, in addition to being time and cost efficient 
(Introduction, end of first paragraph). It would have been obvious to one of 
ordinary skill in that art at the time of the invention to use the teachings of 
Geissler et al. combined with Bjorkholm as a way to form nanowires that has 
good accuracy and is time and cost efficient. 
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Regarding Claim 18 and 19; Bjorkholm does not directly disclose that a 
first part of the surface being irradiated by light having a first minimum 
wavelength, a second part of the surface being irradiated by light having a 
second minimum wavelength different from the first minimum wavelength. 
However, Bjorkholm does discuss the use of different wavelengths of light to 
induce etching depending on the sample orientation (Col. 3, lines 5-8). It would 
be obvious to one of ordinary skill in the art at the time of the invention that to 
make a device with varying wire diameters on different parts of the substrate to 
use a first minimum wavelength on one part, and a second minimum wavelength 
on a second part. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to KENNETH HAMLIN whose telephone number 
is (571 )270-3341 . The examiner can normally be reached on Mon-Fri from 9am - 
5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Davienne Monbleau can be reached on (571) 272-1945. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

IK. H./ 

Examiner, Art Unit 2893 



/Leonardo Andujar/ 

Primary Examiner, Art Unit 2826 



